Electron transfer in milk xanthine oxidase as studied by pulse radiolysis.
Electron transfer within milk xanthine oxidase has been examined by the technique of pulse radiolysis. Radiolytically generated N-methylnicotinamide radical or 5-deazalumiflavin radical has been used to rapidly and selectively introduce reducing equivalents into the enzyme so that subsequent equilibration among the four redox-active centers of the enzyme (a molybdenum center, two iron-sulfur centers, and FAD) could be monitored spectrophotometrically. Experiments have been performed at pH 6 and 8.5, and a comprehensive scheme describing electron equilibration within the enzyme at both pH values has been developed. All rate constants ascribed to equilibration between specific pairs of centers in the enzyme are found to be rapid relative to enzyme turnover under the same conditions. Electron equilibration between the molybdenum center and one of the iron-sulfur centers of the enzyme (tentatively assigned Fe/S I) is particularly rapid, with a pH-independent first-order rate constant of approximately 8.5 x 10(3) s-1. The results unambiguously demonstrate the role of the iron-sulfur centers of xanthine oxidase in mediating electron transfer between the molybdenum and flavin centers of the enzyme.